Studies on neuronal differentiation and signalling processes with a novel impedimetric biosensor.
The differentiation of neural cells is an important process during the development of the central nervous system. Studies on the mechanisms of the differentiation process is of special importance, e.g. in the field of regenerative medicine. In this contribution the cellular differentiation of gel matrix embedded neuronal cells was studied. The three-dimensional organization of neuronal cells represents a new cellular model system closer to the physiology than conventional two-dimensional cell cultures. Neuro2a (N2a) neuroblastoma cells were immobilized in different gel matrices and the grade of differentiation was compared. Furthermore, the impact of the cell number and selected differentiation factors were analyzed. Experimental results revealed that gel matrices based on collagen-laminin mixtures in contact with serum free medium enable neural differentiation. Therefore, collagen-laminin gels appear as a suitable three-dimensional model for drug screening in developmental neurobiology. Following optimization of the immobilization process, a novel impedimetric sensor and electrical impedance spectroscopy technique was applied to on-line monitor the differentiation process by means of changes in the dielectric and conductive properties. Experimental results showed an increase in the impedance magnitude that can be mainly attributed to differentiating cells accompanied by an increase in the specific resistivity of the bare gel mixture.